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^ §k 3 3©rt^tiJ5)i£nT^5o EP^, P — & $k>\>3 3 
tt, 3 4tD-^«3 1 a tOFItfttSlAi 

3 3a £^tr„ 

a*^M*gB^3 3 ao#««, mmmmo^mo^ y u 

V = V~6-{(RI d +a>L Q I Q ) 2 + ( R I q - co L d I d + 
V c ) 2 } 1/2 . 

- ( 7 ) 

r : mm^om.^, (o : u-? <Dm&<vmmmm, 

I d :*t^«8IEl a ©d«|j£#(I d =IaSin </3)). 
I q :«fliI a OQli^^ (I q =I a cos ( /8 )), 
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T°5-7Lt>n& 0 mtim&MUft 3 3 a 0 , 0-^3 

JE , a*^^^^^3 3 a © # ft 

-coL d i d + v c ^otcifi^<o ^ (7) ^£,s$P£n££5 

, — o)L d I d + V c iA 0 V} AAtJIV^fi<55:5. 

J; 5 \Z, I*IiI^^3 3 a©#fttt, ^ :/ ^ ~> 1/ X 

a*^^S^^3 3 a<D # ft « > PI P# , 'J5^>7fjP 

± , 35 k , u ^ 7 ? > 7 h jvp wmmz nz> z. tizfez . 7* 
v v v )v 7 ffi m m t jn ffl $ n & ± , it> * i& w t u 7 

7 > 1/ x ^ — ^ , ffi v> h ;i/ ^ #t # £ ti <5 o 

fit, f& i& <£> & $B <£> :/ ^ £ 0 , ^M^IS 

oflc^^^i/xt-^^its h ;p ^ © -5 , u 9 ^ 7 
> x h ;w # <d & tb z> fu -s- \t /h £ ^ 0 *^i5 3 4 # n - 7 m m 
3 1 a (Dmmizmttt *>nx &v . ffijjmmm&ft 3 3 a©#^ 

sfifs /Jn $ v> e> T afe 3 o ^ & * % © ^ S © :/ 9 ^ v x t - * at ^ 

<D 7" 7 zs V 7 =E — 7 , hJ^'Jy^ /h $ o 

M§ & Hifi <& IB © 7 yl/Xt-^fc^^T, ^c^^^E 3 4 
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? ^xie 3 4 <D$k&&-F<D «fc o \z. itsfe n, o T 

& n T Vi 5 . X □ v V 9 © $C > 16 1 0©^cS:tX#^l 1© 

£ o 

e> itfm S . *^i&5 3 4 OSS:** 1 2^±3 O^TOfBH 

ms (a) ti^ntl^i^fc, *^IE3 4©I 

3 4 0T$5 b£©«:, 7jc^i&5 3 4 

153 4^tt§®OH©D-^W3 1 a IzMfa'T 
T'$5^|bI® 3 4 a^, D - ^ 3 lCifl^^TD-^ 1 

I5liII$Mg c £ , ^c^^5 3 4 O^f-ftM 3 4 a tf) M 
Bt © *g ft © , u — ? W W 3 1 a©fflBnc** ,, r5JtT?*&£SSl 

M g c = <5 /D * 1 0 0 (%), 
^ £ *l £ o H £ T , D , 
D = 2 7t r / P, 
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r : U — & 3 lOfg 

P : mm. 3 4 <D$k) 

^Tc. 6 it, 3 4 CD [S] ® 3 4 a © , n — ^ 

3 1 GDP3JS#I*J©«T»£. 15liII$Mg c ifi 1 0 0 
(%) f£ Sfi ^ £ £ fet , *^15 3 4)5^4tSl*idt, «fc D 
# < 1 1 ! ~ 1 l 12 lc^35-r^^<h^jt*T^o 

0 9 CDffit4 1 ft*. l^t^Ii*Mg c©I»PC^t5 

g c «, gtP^^t<)5:5(3i^t<^D, ilk 1 2THfe 

mfti~rz>o utifrz* jkjKm^ 3 4 <Dmz &mmm\z 0 t~r % 

m ^\z\t, SSPSl 2K±Ct5uti:J;l), 1111^ 
1 1 ! 2 fc^SfT SflBE3fc©a3E&£ B ^ggS^CLf set 

fctff b , 7k^l5 3 4 cDJ¥£ &mi&\Zrb £ £ Vi o Z. t tt, 

sn&v>o ^c^^e 3 4©j*£«f*v>££a*s* 

<Z>SBK:<fcD» p5c^^S 3 4 © tefi«$ n§ . S , 

^ S 3 4^D-^fflI3 lal;llt^§:Hf ^5tl^ 

Vi. iff <D £ & t> > *^153 4cD3§g&<hn-^fcij®3 1 at 

Tttt, i^iH3 4*t, 0 8 ( b ) \Z $ tl T V* § ck 5 \Z , 
&£f£^cDff£/3£^L, JLo, ^^^5" 3 4 0«gptn-^ 
1S3 1 a <t » , *sea!©IElltL&^r-r-5*^t-'^^T#SSl 

M ft M 3 4 a C7) i(g 6 fct , ^c^^H3 4 # £ 0 £ & d £ 
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* , *X1S3 4©Sg|5^e,a- ^ M ® 3 1 a £ T © &g ^1 
L © # £E J; M&iTZ> 200*^153 4 © M [rJ M 3 4 a 

*t IrJ ® 3 4 a P ± © m m tfi /h $ < & & « E /h $ < 75: & . E d , 
7 1c^i5 3 4®t^^f <^§S^:20©^|b]I3 4 a|^± 
0Eittt/h$<S:D, © H © « £C %> * £ < & S . ^ ti « > 

MI©I5f ^l®S$Mg c 2 O ©*HnJM 3 4 a © HQ © 

16 3 4 0SI)5^n-^lI 3 1 a 2 0 

0 0^1 1 £ 8 B JC & V> T ^ ft K 3 *l # 5 * /h £ Tf & 

3 i a ^iiig-r sMciiiSB e ©ggsc p fc2*-r 
#i:suT^siisifci^tn-^iffi3 i a &m&-t 

TOllTtt a-^#I®3 1 a &m7&-? Z>mi&<DM!&®m B 
e , ffij&P** S $c P ** 1 2 

£0 & «j*e & & B e tela SIS ft b , UWl p a* l 
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JfIB e (J, ffc * \Z /Jn $ < ft Z> o WMmMB e ifi 8 5 ( a r 
b. unit) iOfe^t^itPCliU^ 12^±30£Jl 
TT & £ e t©cfc5il, ItP©lffl$, 1 2 & ± 3 0 £AT 
5 i £ £ £ <fc D , U-?mm 3 1 a^al^-r^>am©^m^^ 

^nizttjfcvx , m ? z/ u x — ? (D m j] h ji? % * # < 

£ 7c , S&5«J&Jfr6j!.*U£* ^ P © |g B £ , 1 2 & ± 3 

10 0KTi:i5i:i(;«fcD, - feo &jj b t? &n % <d iz&^ft 
AAIS^/h^<t§:<!:^T?f§cl^ £ £ & T it £ „ M ft! 

ffi # h ;i/ ^ t , & & l 1,-1 i 12 fcrStti§m^ 

b tizitmv. 

is Toe I a • B, 
BP -6, 

I a oc T / B . - ( 8 ) 

5£ ( 8 ) ^6 li^tlSi; -5 fc, JktKm^ 3 4 a*SS£ b tzmtl 

m&&mi i i~i i 12 ia^<ixttin -^©m*h 
20 £#s©{c^^7i«a^«^ i a te/h£ i 

£ ic * -r & 0 £ © £ ? & # it , ^^^^^i/x^e-^^, x 

^-Xfc«IS*J*5«»S»*0ft*8li:l/Tttffl$n5± 
25 T?0F£bV>. 

^±©fi^eii$n§<t9(:, m p £ 1 2^_t3 o & 
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T\zM&z\ tK&Q % J: K> ± % & ffl ^3 FJ^^IKt^tf, 
* , ilP^i 2 Sk±\zM&Z- t\$. mto't > ? & & >x 

ltd, 8t«l< ^ >x L q tt, StP^^f <)^5ii 

^ « /Jn $ < & 5 o 

n c T , SuMcd^ (7) ^6Iil$n5«k5i:, 81 «K > ^ 
^^>XL,*/hS<t5J:i:l:iD, # SI l l x ~ l l 12 ^ 

is j^±fca^j:tfc«fco, mm\z, #ii r x ~ 1 1 12 ^®a* 
n © «t 5 k , ttJif ^sb e © iti in <h % A^mffivcDigM 

£©2-s>©m^£* 1 2 

.BA ± 3 0 M~F~? $> £ Z. £tPW& L tr* Z. t&WM2 ti o 
20 ^i^lCDf l©?^^!/^^- ffi 8c « 1 4 T & D > 

1 411 2 A n y h&^©*fi©&*'&:biarT&5;i£fcnJt6 
25 1 4 S l 2 A n y Mi^II$tiKt«jt 
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i^l5 3 4©fiiit ill 5$ © « i£) & :■; x 
x ^ D / 1 0 — ( 9 ) 
D = 2 k r / P 

r : o-^3 lO^I, P : (*i\I53 4©t) 

Zmm-tZ. 5£ (9) ^[fi]I34aiD-^ 

3 1 CD * 'fr 1 1 bi©KldtO^T, 

-(9') 

S3 4*U0 P - 9 m m 3 1 a fc ifi < H * S 5fc T S . 

suit — to h;^*^4t§ofc^^^tii l x~ 

T 5 . 01 1 ^ £ n T ^ S £ 5 , x^D/1 0T$§: 
<h £ D > # S£ 1 1 1 ~ 1 l 12 (^^T-<#*a^m^tI a ^, 

Z.<Dt%. *SKMft 3 4 
(L q -L d )/L d ^0. 3 -(10) 

1 2 it, Mtb&frMLX ( L q — L d ) /L d £CD*fjS;£^L 
T^§. Sft^^ixi (L Q -L d ) / L d — Sf— fc** 

J& b > iS * & m x /Jn $ < & § g £ ( L q — L d ) / L d /h 
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S < 5 . x = D/10©<hits ( L q — L d ) / L d = 0 . 3 
T&£o 5£ (9) £ 3t (10) tte-tt-lZltiJfc-t o 
M\Z^7L\£, U — f&fo 3 3 3 4 

±mv>h<D tmfsLzm&xb, ^ ( 1 o ) ©^#£#t£-r&j; 

? \zMl£ntLli£. D — ^ ft to 3 3©I1ict*^l5340tI 

fit, 

L q - L d ^ 0 -(11) 

gp% » 

0 ^ (L q -L d )/L d ^O. 3 - (12) 

(^jsroSB 3 mm) 

mm<Dfg 3 mno)? ? is u x^-z mmom 2 mm t mm 
mmom 2 mm «mc> o-^^^o^it^, ^js© 

01 3 , 1^ j£ © fg 3 mm <d 1/ v * =e — & <d m& % st. 

-^5t^^5, 5 <om mm<Dm 1 mmx»m, 

ntcM® -v & & * 

0 14H n-^3 1 ' (D — gKD&^m-V & % o P — ^3 1' 
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fc£, D-^^'t3 3' t^c^i&S 3 4 £ £<a tT. 3 4 

fct > P — ^3 1 CD o — ? MM 3 1 a (C^|n]tl)»|n]S 3 4 ai, 
P - ^ 3 1 CD * to 1 1 bl:tlPlt?)M^®3 4 b$tt5. * 
^15 3 4^tt52"P<0lItt, MlS]S3 4 a, 3 4 b <D ± 
l:^^ 0 *^I5 3 4tt, P-^ 3 1' 

i^l534©n©*^15 3 4 1 , 3 4 3 , 3 4 5 , 3 4 
7 , 3 4 9 , 3 4 n , 3 4 13 CDNS«, P-^310||^Ir! 

© 9vw iz $> o , fn^ssit D-^3i<D^g^iRj 

CD 1*1 W \Z $> Z> o — ^ . 7 1c^I53 405^(5iXlE 3 4 2 > 
3 4 4 , 3 4.* 3 4 8< 34 10 ^ 3 4 1 2 , 3 4 3 4 ©NStt> 
D-^3 1 CD ^ ^ # IrJ <D ft- M \Z & Q . £ > *l £ CD S @ > 

^^^5 3 4 te, P HflM 3 1 a ' CDiS^fclStt £ *XT l/> 
-5c *^i5 3 4tt> D-^#J®3 1 a' ODjfi^fcKtte.nT 

£ , P — $ m @ 3 1 atttlUT^ftH, * ^ « © 3 4 fit 
P-^^^3 3' (Dftm\ZMtb% t 2i*lT^Z><, ^^153 4 J4, 
^ W KI > i^ftt^S. P-^IDI 3 1 a <h > ^^15 3 4 
t , ^ SB 3 4 c tfe^Tt^jfiit^o 

p - ^ 3 1 ' #&±K:Bfci3ll£nfcfci§£#t"*££fc«ktK 
KjKmft 3 4^4t5lAi©H, n-^«3 1 a £ 51 

irt, D-^j^^3 3 ' \Z\t. 7s U y b 3 3 a ' ^ 5 
7 'J 7 b 3 3 a ' 13 , *XiS5 3 4©Sg|S3 4 
£> , Q-^iSl 1' £|3jj&>oT#tf5„<g.L, 7. »J y h 3 3 
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a ' « , n — ^ M ® 1 1 * C « £U M h X ^ & ^ . 

X U y h 3 3 a ' StlT^S E «h fc J: 0 , ^c^^S 3 

4^i4t§IAHO^, D-^3 1 ' © 1*3 SB IB C Z> h <D 

£ , D — ^ ifc 4> 3 3 ' to* , *^I53 4tn-^iI3 1 
a<h<DrpT{C^ST^ilSia^^^#^^3 3b' £^ty 0 Itfi 
i*SHS?^33b' , a - ^ #J ® 3 1 a ' ^e>, n - ^ 
3 1' © ® tt ( d W) # IrI id # M b , * 3 4 © * ffi fc: £l! 

its. 3 4tfumjjfoizm*k-? zMJimfe. s«i 

i]iiigi^33b' £ SI ^ T , D-^M®3 1a' Id £U 5i L , 
Ht-> 7f-^5 tt^tS. 3 3b' to*, 

n-^31' ©ttftiK ^ >x L d £jfc5fT S o ifitt-1'> 

^ ^ >X L d ta, IllAIllM3 3b' ©RJ1 

Eil*^ti^^3 3 b ' (DHmjjfiKDmfe. -a)L d + 

v c *J*Sftico-e*5i5i:ltfn«. ^ct> q>«, d- 

^31' ©EHE©fcJBftf&. V c te, n-^^[iifet5:i(; 

j;D#^i i i~i i ! 2 \zmmz ft&nmnjzx & % o m&<D 

5£ (5) *6Ij*$n*J:5lC, -co L d + V c ^^gfi9H 0 

SlCP-^^^3 3 ' Kite, g|33c' tftt V* S ntl/^ S o 
^i3 3 b' to*, tSc^^S" 34i D -^#J® 3 1a tOWIKfi 

«-r^o s^33c' , $t «& c q m ) j^tcttsts. :ti 
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J: «9 , 3 1 ' ©ii^>^^^>7L a ^^/>T5„ 

3; ( 5 ) # SSflPSftS «fc 5 $t«K > ^ * >X L q 
'J>?& £2. m m 7 7 v 1/ X t - ^ © A « IE V tit /Jn $ < £ § o 

£©«k3fc^l6<DS3}gt&<^:/^v'WxqE — ^^^^ 

0^ (L q -L d ) / L d ^ 0 . 3 - (13) 

±m~z nrcmffioim 1 mm, m 2 wmx.zsm s mm<D? ^ ^ 

1/ X * — ^ « * « ^ g lb * © « Sr JH ft ffl £ n 5 £ £ # 31 T 

« > t»5 1 ^t^&nxi^o mt&5 iS « JEE > J 1/ — 2 

i:gi$tlTl^„ i« « JE U V — 5 2 « , T > 7° 5 3iSii 

# )V 5 4©®ritfc:j&CT, ^7yl/Xt-^ 5 0 « BE £ # *& 
t5. ^5->l/X^-^5 0tbX«, ±i£©^M©fgl^lK 
m2^^S:IjCB3^SCDVi-rn^©^^->l/7 > ; t-^^^m 
£ *l S . y7y!/X^-^5 0lt h7>X5 7~>3 >5 5 i: 
gg Wi m 5 6^^UTlftii5 7 £ IS »j T 3 „ ^7vVXt-^ 

5 0 #af*snifc*ft -lsi©:/^ i^x 5 0 

Hfc, ±mz nftmMvfs 1 mt&. m 2 mmRztm 3 mm<D 

1 6te, S^HlOf i©^7y l/7^-^^^t$nfcl<E 
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cd^^^^-To /o^77 6 l^itnnt 

2 Cgttb, 7>7 f 6 3 ^«Xiimffi&^^i~^o 7>7°6 3 te, 
0l^gg6 4(C^^$nTVi^> o $iigt 6 4C«, X D y h 
s JH//\'-6 4a^itt5nTl^ 0 7>7'6 3 H > XD*;hJl/ 
Un - 6 4 a<DKj#fcJftDT, ^^yl/Xt"^ 6 0 IZ Atl M 
m&mife'r Z> o y^yl^Xt- H Oil/Ttt, _h j£ <£> l£ Jl © 

10 >6 5 tlfttt6 6$iMTlli6 7§Ittl). 7 7 V 
^60 e> > 7>7"6 3 /h£ < t* § £ £t^T# 

is (Dm -h bjiztfjz^ 

£ > * ^ m \z & d , y ^ x =e - ^ <d * m « «e a* /h 2 

< 75: 3 o 

20 £ 7c , ;£ 38 BJ lc <k 0 , 7*7'>l/X ; E-^©X*iE^i<& 
£ 7c , 3^ 3§ ic «9 , y ^ -> 1/ X - ^ a* /h M $ n & o 



25 ^ 7 v 1/ X t - ^ 
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1 . 7f-^ 
JS-fB^ ^ - ^ f Sflllfttt £ □ - ^ 

tu I B X T" — ^ \$. > 

iff i a d - ^ « , 

y 7 i/ l/X^E — 

2. tt^^^H^l^fCfB^O^^^l/X^E — ^fc cfe V> T , 
tB * hJ^T^^S : 

T=p { <t> • I a • c o s ( j8 ) + ( L q — L d ) I a 2 • s 
in ( 2 j8 ) / 2 }. 
£ d T > 

I a : mfll^fciffi. 0 : 1i *fg ^ « SfE <Z> & ffl 

L d : ItftfK >^ ^ >x ( dmjjfocD^ y*f>7 ? >X), 

L Q : fliMK * >X ( q Sl^fpKD-f $ > 7.) 

L d = L q , 
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7' 7 is V 7 — *? o 

3. m&<Dmm*& im$zm<D7*=r isux^-z \z$$^t , 

7^ 7 ^ U 7 =E — ? * 
jtu IB # 1^ % 

m i 

y ^ V X - ^ o 
h9IB#^«> 

i*§ i n 3 mmmt. 

m 2 S£ 3 *B#$H £ £<a 

tufBmii¥3^#^,J:^2|^3ffi#^©lRl-*l(D#^«^- 

mm^r m3 mmmu. 
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1113 *B«fe&, 

mmm i m.3 nmmtmmm 2m.3 nmmt^mpimmizm 
s mmm 2 m 3 *b#^«, 

#S©|g 113 

ffi®^2i3iiiii$t* > 

10 ~? ? V 7s ^ — $ 0 

7. itClill^fBio^^yl/Xt-^H^^T, 

M IB P m IB N J; D ± # V> 

15 r/^^i/x^e — ^ 

8. m^oimm'm 7 mrnmo? ? is v 7=t — ^ \z^^x, 

fufBP OlBt© 1 -D te.fu IBN^^tDHtH^J; D fe;*:^^ 
7* 7 1/ X — ^ „ 

20 

9. W^<7)^H^ 8 31fBmo 7 =y v V>T> 
til IB N © i i ^ ( j; , 2 t3 t^t^, 
iffiPOtittt, 2 <h 7 <>: £ tf 

25 

10. m*£<Dtmmm 1 mmmn -j? ~> ^-^ \z& ^t. 
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Wl IB P , 

1 2 ^ P ^ 3 0 

-f =7 Is U X - ^ D 

5 

ii. m^(D^mm i mmmv*?? ->i/x^-^ \z&^x, 

tu IB N 1 2t$D, tSIEP^l 4 T & 3 

y" 7 ; y V 7. — ^ „ 

io 12. W^cDfgBH 7 ^|B«©^^ l/X ^E"^ V>T, 

mm t , 

is mmmm & d s^sa 

fufBSSHte^ tufBiiJ® t^ftT^ 
20 13. »^©|giIl^|Bf ©^7 vl/Xt-^fc^V^T, 

d^r-D/10, 

2 5 tl ul , 

D = 2 7E r / P, 
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r : mIfBC]-^(D^^ 
P : lute^^a5(D^ 

0 ^ ( L q — L d ) / L d ^ 0 . 3, 

L q : HufBn-^©^$fi-r>^^^>X, 

ifi & iL -r z> 

M IB n - ^ , lrlBa-^<0«lttl^lRj»C#S"rs^l»^K 
£> ft £ 

^ 7 is V * - $ . 
: 

0^ (L,-L d ) /L d ^0. 3, 

L q : bu f B O — ^.<D$t$ft-f > ^ >x , 
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L d : HulBD-^Oil|tfl-f>y^^>X 

i 7 . mwjffit. 

i 8 . mmm t , 
t» * ^ i a* e. at ^ i 6 tc is « © ^ n & — \z ib m $ n 

r z ^ )v ^ y )v om ^ \z.m v x mu? ? v — ? izn 

i 9 . mwiWtt , 
m ^ m i 6 £ tB m <d ^ ~r n — ib s $ n 
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